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IT Paradigms and Research:
Scopus Search (1980-2019)

TITLE ( "object orientation"  OR  "object-oriented" ) 

TITLE ( "service orientation"  OR  "service oriented" ) 

TITLE ( "cloud computing" ) 

TITLE ( blockchain ) 



6



7



 ''To be clear, this [virtual currencies] is not about digital payments in existing 
currencies -- through Paypal and other `e-money' providers such as Alipay in China, or 
M-Pesa in Kenya. Virtual currencies are in a different category, because they provide 
their own unit of account and payment systems. These systems allow for peer-to-peer 
transactions without central clearinghouses, without central banks. For now, virtual 
currencies such as Bitcoin pose little or no challenge to the existing order of fiat 
currencies and central banks. Why? Because they are too volatile, too risky, too energy 
intensive, and because the underlying technologies are not yet scalable. Many are too 
opaque for regulators; and some have been hacked. But many of these are 
technological challenges that could be addressed over time. Not so long ago, some 
experts argued that personal computers would never be adopted, and that tablets 
would only be used as expensive coffee trays. So I think it may not be wise to dismiss 
virtual currencies.''

Chrisine Lagarde: Central banking and Fintech – A brave new world? Bank of England
Conference, London, 29 September (2017)



Web3

 „ Web3 Is Our Chance to Make a Better Internet.“ (Jin, Parrott, 2022)

 „The Web3 movement seeks to liberate us from Big Tech and 
exploitative capitalism – and to do it using only blockchain, game 
theory, and code.“ (Edelman, 2022) 

 Li Jin and Katie Parrott. Web3 Is Our Chance to Make a Better Internet. Harvard Business Review, 
10aMay 2022.

 Jad Esber and Scott Duke Kominers. Why Build in Web3. Harvard Business Review 16 May 2022.
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Definitions

 Peer-to-Peer (P2P) Network: distributed application model in which nodes  are clients and servers at 
the same time; nodes are equal partners that cooperate to achieve a common goal

 Distributed Ledger (DL): database that is replicated over all nodes of a peer-to-peer network.

 Blockchain (narrow sense): DL (of transactions) + algorithms (validation, consensus)+ P2P network 
that follows the original Bitcoin blockchain paradigm+design: cryptocurrency, permissionless (entry of 
new nodes is not restricted), organized in blocks that are linked by hashes; PoW consensus 

 Blockchain (wide sense): all kinds of other data structures that show some (which?) of the 
characteristics of the ``blockchain in the narrow sense’’. (this is pretty much a non-definition….)

 Consensus: state, in which all nodes of a blockchain have agreed on the same, validated database 
(validated wrt: basic consistency + commonly agreed-upon business rules)

 Consensus Mechanism: fault-tolerant process through which the nodes of a blockchain network 
achieve consensus; (core idea is always: by determining a publisher)

 Publisher: node that is determined to assemble and validate a block. (in PoW: called miner!; in PoV: 
leader); CORE challenge: we cannot trust any potential publisher; potential publishers might 
fail/cheat/attack! 
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Characteristic Neglection of the 
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Distributed Ledger
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Non-Consensual Chaos
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Consensus Mechanism
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Blockchain Data Structures (PoW)
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Further Readings

 Dylan Yaga, Peter Mell, Nik Roby, Karen Scarfone. Blockchain Technology Overview. Techn. 
Report No. NISTIR 8202, National Institute of Standards and Technology, 2018. 
https://doi.org/10.6028/NIST.IR.8202

 Andreas M. Antonopoulos. Mastering Bitcoin: Programming the Open Blockchain. O'Reilly, 
2017.

 Satoshi Nakamoto. Bitcoin: A Peer-to-Peer Electronic Cash System. 
https://bitcoin.org/bitcoin.pdf

 Jing Chen, Sergey Gorbunov , Silvio Micali, Georgios Vlachos. Algorand Agreement: Super Fast 
and Partition Resilient Byzantine Agreement. Techn. Report No. 20180501:150853, Algorand
Foundation, 2018. https://eprint.iacr.org/2018/377

 Vita Krainik. Distributed Consensus Problems and Protocols: a Systematic Literature Review . 
Master’s Thesis. Tallinn University of Technology, 2019.  
https://digikogu.taltech.ee/en/Item/6060be75-8225-4880-8947-57168c3d3c44



Conclusion

 Peer-to-Peer (P2P) Network: distributed application model in which nodes  are clients and servers at 
the same time; nodes are equal partners that cooperate to achieve a common goal

 Distributed Ledger (DL): database that is replicated over all nodes of a peer-to-peer network.

 Blockchain (narrow sense): DL (of transactions) + algorithms (validation, consensus)+ P2P network 
that follows the original Bitcoin blockchain paradigm+design: cryptocurrency, permissionless (entry of 
new nodes is not restricted), organized in blocks that are linked by hashes; PoW consensus 

 Blockchain (wide sense): all kinds of other data structures that show some (which?) of the 
characteristics of the ``blockchain in the narrow sense’’. (this is pretty much a non-definition….)

 Consensus: state, in which all nodes of a blockchain have agreed on the same, validated database 
(validated wrt: basic consistency + commonly agreed-upon business rules)

 Consensus Mechanism: fault-tolerant process through which the nodes of a blockchain network 
achieve consensus; (core idea is always: by determining a publisher)

 Publisher: node that is determined to assemble and validate a block. (in PoW: called miner!; in PoV: 
leader); CORE challenge: we cannot trust any potential publisher; potential publishers might 
fail/cheat/attack! 


